Absorption and fluorescence studies of the binding of the recA gene product from E. coli to single-stranded and double-stranded DNA. Ionic strength dependence.
The binding of the recA gene product from E. coli to double-stranded and single-stranded nucleic acids has been investigated by following the change in melting temperature of duplex DNA and the fluorescence of single-stranded DNA or poly(dA) modified by reaction with chloroacetaldehyde. At low ionic strength, in the absence of Mg2+ ions, RecA protein binds preferentially to duplex DNA or poly(dA-dT). This leads to an increase of the DNA melting temperature. Stabilization of duplex DNA decreases when ionic strength or pH increases. In the presence of Mg2+ ions, preferential binding to single-stranded polynucleotides is observed. Precipitation occurs when duplex DNA begins to melt in the presence of RecA protein. From competition experiments, different single-stranded and double-stranded polydeoxynucleotides can be ranked according to their ability to bind RecA protein. Structural changes induced in nucleic acids upon RecA binding are discussed together with conformational changes induced in RecA protein upon magnesium binding.